Bone mineral density
byproduct, which in excess may cause gouty arthritis and renal stones 55 [1, 2] . While it is well recognised that UA in its crystalline state is 56 pro-inflammatory [3] , there has been controversy as to the biological 57 roles of soluble UA. Although soluble UA was considered biologically 58 relatively inert, it is now thought that higher serum UA levels within 59 normal physiologic levels (0.15-0.4 mmol/L) [4] may have conferred 60 a selection advantage because of their antioxidant effects [3, [5] [6] [7] . properties of human plasma [3] . Evidence from observational and 63 epidemiological studies has linked oxidative stress or low circulating 64 levels of anti-oxidants to reduced bone mineral density (BMD) and oste-65 oporosis [8] [9] [10] [11] . On the other hand, increased body weight has been 66 reported as one of the major predictors of elevated levels of serum UA 67 [3, 12] . Supranormal serum UA levels (hyperuricaemia) have been associ-68 ated with presence of the metabolic syndrome [7,12- 
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Longitudinal data was also analysed by time dependent mixed regres-
Results

207
There were 460 female twin participants who had completed their 
213
Cross-sectional analyses
214
The main anthropometric, biochemical and lifestyle characteristics 215 of these subjects at the final visit, stratified by tertiles of UA levels are 216 presented in Table 1 There was a general trend for women in the highest tertile of UA to 260 be losing bone at a slower rate than those with lower UA level. How-261 ever this relationship was statistically significant only for A%ΔLSBMD.
262
Women in the highest UA tertile had gained more weight and more 263 lean mass over time, but changes in fat mass were not significantly 264 different by UA tertiles (Fig. 2) .
265
Multiple regression analyses were performed to examine the asso- Tertiles of serum uric acid 1 2 3 Tertiles of serum uric acid Tertiles of serum uric acid 1 2 3 Tertiles of serum uric acid 1 2 3 Tertiles of serum uric acid Total LM (kg)* (P<0.000) terol showed the greatest decreases in spine BMD independently of 336 change in the body mass index [46] . We have also previously reported 337 a modest inverse relationship between total serum cholesterol and 338 spine but not hip BMD in perimenopausal women [35] , but none of 339 these studies considered the influence of serum UA.
340
Our study has a number of strengths. We measured change in involved in chronic heart failure and metabolic syndrome [7, 53, 54] .
375
The apparent paradox between protective and toxic effects of UA 376 is supported by clinical evidence that antioxidant compounds may 377 become pro-oxidant compounds in certain situations, particularly 378 when they are present in blood at abnormally high levels [7] .
379
The present study suggests that serum UA, when present at higher 
